destruction in normal man is about 45 % of the urea pool per day (Walser & Bodenlos 1959 ), equivalent to5 gurea or 170mEq ammonia perday.
Although urea hydrolysis occurs in both mouth and stomach, the colon is the major site (Folin & Denis 1912) . In uriemia, urea hydrolysis, and hence colonic production of ammonia, is increased in proportion to the blood urea (Scholz 1968 , Deane et al. 1968 , Robson et al. 1968 , Walser 1970 .
The several fates of intestinal ammonia are also shown in Fig 1: (1) A small amount (average normal 11 mEq/l.) is passed in the feces (Wrong et al. 1965). (2) Colonic bacteria are probably able to utilize ammonia in the synthesis of their own protoplasm, but the amounts involved are unlikely to be large, as fecal total nitrogen is normally less than 2 g/day, and the figure is not increased in ureemia (Stanbury & Lumb 1962) .
(3) By exclusion, the greater part of the ammonia produced in the intestine must be absorbed. Direct measurement of portal venous ammonia (Folin & Denis 1912 , McDermott et al. 1954 indicates that this is mainly into the portal vein. Colonic perfusion experiments with buffered solutions of different pH (Castell & Moore 1968) suggest that non-ionic diffusion of ammonia is an important mechanism in such absorption, and further evidence is provided bya highlysignificant negative correlation between the pH and the ammonia concentration of fwcal dialysate (Wrong 1971) . From the work of Jacobs (1927) and Rosenfeld et al. (1963) , who studied other biological membranes, it appears likely that nonionic diffusion would be greatly enhanced by the presence of bicarbonate (which is actively secreted by the mucosa of both small and large intestine) and experimental work in the rat confirms that this is so (Swales et al. 1970) . Bicarbonate not only creates an alkaline medium favourable to non-ionic diffusion, but maintains this alkalinity, in the face of continued generation of hydrogen ion from non-ionic diffusion of ammonia, because carbon dioxide also backdiffuses through the mucosa: Most of the ammonia reaching the liver is recycled into urea in the Krebs-Henseleit cycle, but some is converted into amino acids and hence into tissue protein; the amount of ammonia which follows the latter route appears to be determined mainly by competition between the amino acids arising from dietary protein and the amount of ammonia reaching the liver (Rkhards etal. 1967 During the course of a pharmacological study of intestinal absorption, marked species variations came to light (Nissim 1960 , 1964 , 1965 , Hart & Nissim 1963 , 1964 . It therefore became important to devise a suitable method of studying absorption in man. Intubation techniques in conscious man (Miller & Abbott 1934 , Schedl & Clifton 1963 , Holdsworth & Dawson 1964 are not accurate enough to detect small changes in absorption and therefore a direct approach to the jejunum was made during operations on the upper abdomen in man.
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Method Segments ofjejunum were prepared by a method described elsewhere (McColl & Nissim 1965 ). Ringer's solution at 37°C containing 10 mm Dglucose was injected into each segment, one acting as the control and the other containing varying concentrations of the drug under study. At each concentration the order of the segments in relation to the drug used was varied. After an interval of 5 minutes the solutions were withdrawn and the percentage absorption calculated from the amount which could not be retrieved. This figure was also checked by having in the injected solutions an unabsorbable marker in the form of polyethylene glycol (PEG). Usually the control segment absorbed approximately 50% of the glucose. The drug effect is expressed as the difference between the percentage absorption of glucose in the control and test segment in the same patient. Does this method measure absorption ofglucose ? As glucose is rapidly absorbed from the gut and passes quickly into the circulation, it seems justifiable to assume that the amount of glucose (usually 50%Y.) which cannot be retrieved from the control segment at the end of the 5-minute period is a measure of the amount absorbed. This may not be a justifiable assumption when the technique is applied to slowly absorbed substances such as vitamin B19 ). In physiological concentrations vitamin B12 is rapidly taken up by the ileal mucosa but several hours elapse before it can be detected in the blood. Accuracy: Adjacent segments of jejunum of equal length absorb similar percentages of glucose (Table 1) .
In a series of 34 segments in 17 patients there was a good correlation between the percentage absorption calculated from the volume of fluid aspirated from the segment and the percentage absorption calculated from the change in concentration of the unabsorbed marker PEG (correlation coefficient=0-94, P<0 01). Uses: This method has been used to study the effects of cetrimide, phloridzin, insulin, phenformin hydrochloride and oxyphenisatin on the absorption of glucose. Cetrimide at the lowest concentration stimulated the absorption of glucose, but at increasing concentration progressively inhibited absorption. The possible Although it has been shown in animals that insulin at small concentrations stimulates the absorption of glucose (Love & Canavan 1968) this effect had never been demonstrated in man with intubation techniques. Using our method we were able to show stimulation of absorption at an insulin concentration of 0 01 units % ( Table  2 ) and inhibition of absorption with a concentration of 10 units % insulin (McColl & Parsons 1970) . This biphasic effect of drugs on absorption emphasizes the need for constructing doseresponse curves. Preliminary experiments have indicated that phenformin hydrochloride at a concentration of 10 mg/100 ml inhibits glucose absorption by 20%. Table 2 Stimulation by insulin of glucose absorption in man Percentage stimulation (positive This method has also proved useful in studying the effect of laxatives. In the rat many laxatives have been shown to decrease glucose absorption, and one of the most powerful drugs with this effect is oxyphenisatin (Hart & McColl 1967) . Table 3 shows a similar effect produced in man (Hart & McColl 1968) . The dose-response curve in man was similar to that of the rat (Fig 1) . It is interesting to note that the inhibition produced by oxyphenisatin is even greater than that produced by phloridzin.
The technique described in this paper provides an accurate way of measuring the absorption of rapidly absorbed substances and is particularly useful in studying the effect of drugs.
Dr A H G Love" (Department ofMedicine, The Queen's University, Belfast)
Studies on Cholera
The massive losses of water and electrolytes from the intestine in cholera can result in death within a few hours from dehydration, shock and acideemia. The mechanism by which such massive losses occur is still unknown. Probably one of the most important factors is disturbance of sodium transport by the intestine. Whether the diarrhoea of cholera is due to reduced absorption or increased secretion is uncertain (Hendrix & Banwell 1969 , Sladen & Dawson 1969 , but might be answered by bidirectional flux measurements. The present studies have used a technique of whole bowel perfusion (Love et al. 1968 ) with the addition of isotope labelling to allow calculation of sodium transfer across intestinal mucosa (Veall 1971) . Table I Sodium flux for whole intestine (mEq/min) Lumen to Plasma to plasma lumen Net absorption Acute 5-3±1-2 6-4±1 4 -1.1 Convalescent 12-9±2-0 12-0+2-3 +0 9
The results of these studies in patients during an acute attack of cholera diarrhoea and in convalescence are shown in Table 1 . It can be seen that in the acute phase there is marked reduction in bidirectional sodium movement across the mucosa. The movement from lumen to plasma is more depressed and so results in net accumulation of sodium in the intestine. It is also noticeable that net movement is a small difference between finely balanced larger unidirectional flux figures. ' In receipt of a research grant from the Medical Research Council of Great Britain
